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(54) SEMICONDUCTOR AND 
FORMING OXIDE FILM ON 
SURFACE OF 
SEMICONDUCTOR 
SUBSTRATE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To 
form a high-quality oxide film at a 
high controllability, without using the 
high temp, heating and form a gate 
oxide film after metal wiring by 
forming the oxide film comprising a 
metal film having the oxidizing 
catalytic function on the oxide film. 

SOLUTION: A semiconductor 
substrate 1 has an oxide film 7 and 
thin metal film 6 in this order on the 
surface. The film 6 is a metal of 0.5- 
30nm thick, having an oxidizing 
catalytic function. The film 7 is a 
film of 1-20nm thick, comprising a 
metal film of 1-20nm thick, having 
an oxidizing catalytic function. After, 
e.g. removing a natural oxide film 9 
on a Si substrate 1, it is dipped in 
hot nitric acid to form a first oxide 
film 5 of 1.1 nm thick, a Pt 6 of 
about 3nm thick is vapor- 
evaporated and heated at 300° C in 
a moist O atmosphere to grow a 
silicon oxide film of 4.5nm thick, and 
Al 8 is deposited and patterned to 
form gate electrodes 10. 
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^Onm® (a^S±i«b^V^) J§££fck ^2© 
BMbBBiJEdtRbftv > ^ t{±^T*tcEI 3 bfco a#& 
0. 5nm±^Sbfc^r{3(i, m2©BtlblIi:bT2. 
1 nm©JD¥©*.©* s f#5>nfeo a^©liUf SJP < bT 
V^<hs a^BOPl. 5nmT-^2©B^bSU5«i2. 8 
nnu B^BUP3nmtWbT(±^2©B^fyi»{i4. 
5nmi s it.nfe. ^t,{3a^©flilf$:5nmtt-?> 
^ ^2©BtfblUP(i4. 2nm»J>U ^5>ta^ 

©liS^iiia^-y-^ ii£2 ©^fbfHPi±^-r^Iip]l3 

m&m$x is & a^sup©±pgj± 3 0 nmt-fes. a^ 

©Itb D ^7 y ASffl^fc^ 3nm®^7y'^ 
ASidfcMU ^2©B^fbliIff{i5. 2nmfiEBn 

M^y'i'AiStflOnm©^ ^2©BtibiMJP 
{±4. 2nmiiiTt5o 3©^#©?^Ii:b 
TiiiaSSH^T-a^a^liS 0 0°CT\ f^Vt? 

A©t^(i4 0 o°cT-^n-?n 1 Wiiiiito 
9K 2 ©v 'J =) >gKba»»ie^©»^:*f bTJiX«ge 
h;bT% /^y "7 Affl^&(Z^ bT (iS^M 

(C) -«E (V) Sij^^^feo 

[0 0 3 8] E19[i*^SEW3ct DMLfe6#3 nm 
/Kf iSBX 2 . 6nm/Si W&fflkQ>%ffi$til&&V>=- 

«a^a-«a£?fli]>s (c-v) ^=»^s>>^-ms. 

®m (G-V) ^^©i^]}piJ^*^^i>^^* s T-# 
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&u©t\ w7znmmw%(Dxmxm : ?x^ mi* ^>^t» | jw k (ws i x ) i aav— * 

»JSi:l^*a5ftfflV^ (H.KOBAYASHI, Y.YAMASHITA, FW >n + ffilWf. 1 7t±J»HM«BBtC**- 

T.MORI, Y.NAKATO, K.H.PARK; Y.NISHIOKA, 7** [0041]*ft»Hl lli*^©SStMbfei 

■»Mx>;*<Surf. Sci.) 326#, (1 9 9 5^), 1 flflXftMOS h7>$>**C^L;fc»&<ZgW.KNfc 

2 H.KOBAYASHI, T.MORI, K.NAMBA, Y.NAKAT S» PlSfettl^fliWf^ rStt«-b^Wfi 

0, VU y K 7st4 b 3$3.n-5r— S/aXSolid St iESifclt^D^ 1 x 1 0 18 /cm 3 (atom)©* 

ate Connun.) 92=§s ( 1 9 9 4¥) > 2 4 9^-f# flWW&ftS.WC-f t>SALm ^i-^ffi* 

"too 39] u&s mttmmm(Dmwmiz&^x m>^y?>? ftffo/tst, o^^ty>« 

14. JftaHBKt«t^b^MblBt (1. lnm))f«i 70 ^tfH^JWU^'J^^aBCff* 1 nm©&fbfli£ffM 

KMBaftff otv^v\i ^©^©^S*P&(4^ y K=¥ Ltzo €©f& ZJiyfWz*. D 6^3 4£JP£ 3 nm 

-*• * T^tt^A/t-^fi lt*3 d> s i ©*>^u cJ«»u 1 o o°a iiM^^am+T* i B#p B mPi 

>hfimm*<DSi&£zmmm?tm^mim* *frw b$j*2. 2 nm©y- hgtfbnt3 3 «l 

jgdb-CU-5*©i:#*e>ftSo #fWO£cfct)ffML fe, ^©^UvU3>SI3 5?:^D©ME^S^ft^ 

^bffllffliraPWllSMW 5 5 O'CT-ffMLfc 3 nm© £«fc t) 5 3 0°CT- 1 0 0 nmillf:. Z<Dk.t*<Dim. 

@§fbl3I^>7 0 O'ODt^y hSJHbT-MLfc 3 . 5 nm OK&HHTCftNlfttt 3 x 1 0 20 /c m 3 (atom)T-fe 

*^»j©^^T-jfM utnoernvf- vmrnii lx - iw&w->->y*to\ &*n© ^^->f 

,T, *^^J©*^^t)JfMUfem^bSI{iMO 20 3 4/^-h^bK3 3©iy^>^&fTofco *© 

Sb7>S?^^MOS**OWKr-MlfbBli:bT ^ ^ K**- *3 6 bT# K-:7 KK 

h7 >i?x*<D7— bmmt LTigfflqJ#£T-&3©i4 8fc V— * h*W>3 8 * >?£At' «fc SJIMb 

Mi©-*:. flbfc***^*ftffl3ttaafflRTI&Cfe«o fco coffee*.* AIBB»xS»CMOSb7>y^ 

[0 0 4 0] Ell OJi^^-S. s;^7^A7m^ «tSCJltv #$BB©Jn&fl&ggMfei££fl§V^;i 

^E'j — (DRAM) <DZ.*v9 Y*c J r^i/$\Z&%>-\z)V 0 qJf£i:&&o 4t*3> Ell lCiftvc, 3 1lip 

»^^BBII©affl0>J*j5%bfc*»©-C**. iiS* h Mi/U=3>StS. 3 2J±pffl«>a:;vjWa. 3 7J4V-* 

\y—i> j—y 1 8 t wd^3&»iBB4#& ¥<Dmw& fw >ldd&swi, 3 sav-^ fw >n + tism 

:f*£tl£ 1 x 1 0 2 °/ c m 3 (atom)fia^^^Kv Jf T'&£o 

u =3 >T«£nTU3o erne,©* h u-vv- y± 30 [0042] vxim^tzm^mmmsmmwza 

cm«3K«fbBl«BBW-*»e; *«8BiK:«fcD2MiK wrti. 4MmHS«Sffi (2 5°C) ~4 0 0°C©ISB 

~>U =3 >Si©^*b^ >5&SB)6Rb*mcf*-5^ h ^*©#6 ©^T-gjHbMt: £ & :i fctfBBKCSfco 

££«);?>> 7sY\s-*/;—Y±\zffitt%&M8mt(0 [0 0 4 3] 

WOl 4 0 0 •COTOfifit J: mtmj&BkXl&m «v ^WtaHSiliiCiWblllfc^iBHIlfcft^* < £: *> 

MvU=J>©^*i^^>^*{ije3^-r> ^oJp$2~4 ttr^iftt^ot, Buf^B«iJ¥^ 0 . 5~30 

nm©d^»^fblil 1 9 £fOTtt«fc < JBfiJtfSC t* 5 nm©«B0^bttlJ8Wii£*3-r£&WCfc 0- *"?hu 

T*^i. 0 z.©*&&s -tr;i^»©ff3i{is I^SH^M^- !3^blW4mIR^bttra^*W1-S^t3«toT^ 

yy-H l 8/:«KBK£Sffiffl!WUJtl 9/fi^SSI gFlxfcKft^trff* 1-2 0 nm©i5H©SMT-$>?)^ i: 

2o/#iiwwF2i^^o ^zT-e^iisi ^? t«to, mwfimzm^^zimPFmkcDmmizMFan 

fell*> 1 ) 3 >^fIS-> 1 J 3 >±t*^©SiSt3 if [0044] ^H*^©^*»fi^®©^fbSl©K 

SMbK*^1-53i:C«J:t)x in6><0»«JIK:»*n JftftiSCiiTii, ^NW*SR±^J¥$ 0 . 1-2. 5n 

tzffim.(D®m&mLi-2>z.kfi i x$2>o tea* miiz& m ©^H©f§ i mtm^wM u ^^HusB^i^fbiR 

UT, lllipS'>'J3>a«, 1 2ttpffl«>i;H« ±t^bMiiE^-r«.^m^IS:ff$l~3 0nm 

faX 13tt««Stta. 1 4»4i»Rh7>^ (jJ?U*-f ©SeBTiTMU b^S^6 0 O'CJ^TCSKT'^o^ 

K^- h) , 14' (i^fS^i^ U n >fflt 1 4" > {bUH^^T-^nS^fToTm 2 BIHbOI=&JfM-r^3 h 

^y>*/ij^ K (WSi x ) m. 1 5I4K--M* t3J:D^ 2^<t < 5&<>e»C*aW*aHR±fc:» < A^o 

(^'Jltf K) > 1 5 '{4#ISSvU3>SL 15"tt 50 i^-^i©l^bfl^i«D D aR^oSf&«T-ffM1-?.- 
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So 

[0 045] $.tz*m&>$ 5>££?£ U^b8H©ffM 

-hiHbM&TOfS^i:*^^ 2^ #^© 
£n^bII©BJ^&£^*§Ii>' ^ 3 >Jt - #SK*> 'J 

^i>spjf&;:&3±. {g^b©*?S£&£frb-Cx 
la^x^IUf^MO S ]- =7 >>J*$fcT8Jtfro - MFC 

t^D-feT.. 5rV W *13§t© i ^©iRLtfccfct^f E£ 
[0®©ffi#&I#5Jl] 

[0 i ] ifmno— $m&\(D^^RoWb%&& 

(a) Iiy'j3 >S*EJit^M^rSt4^t%ffM b 
fcXfi, (b) (ivU=J>Sffi©g^atfb)3l^^5febfc 

xfi, ( c ) «*> u p >mmmmzit^-mmm (f§ 
im\M) &mi,tzxM. (d) \m&mmm*> 
■o^mmt lt a^ii^ffMufcxm. ( e ) \±mm 
mn&X'-hummistz-y u 3 >s§ 2B^bsi&ffMbfcx 

& (f ) (i«ffl^Mbfcxfi, (g) h« 
[02] Isk i«f*f5t\ g^bKfcRfcSbfc&K: 

v u =1 >s*ssi® ufc^s mwsK^ast bfc 

[03] [5k i)H5gg£T"> U =i >6£f bJS0B6&£v ^©§£ 
*4S«^Fi"^AU MSIg^*3 0 0°Ct«U * 
©gaHfl^bfeXStoWF*^ h;i/T-$)2> 0 

[04] (a) , (b) iiul3£:l5]b<U ikviSSlt 

as* 3 0 O'ccimafcu *<oaH^bfcXlteWF:*'< 
[05] H, Jftififiiarc^'Jn^SKbSfiSS&JBfiKU 

[06] ^mm^m^^m^^tz-wmDWc 
mm fc»f biBK©iw»*5%tmi 

[07] *JB»W&8*: «t 0 AM bfc-»?]©SHb 
J!D¥hff§ 1 ©IglbfDl©lli£o 
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[0 8 ] #fgf^0£&C«fc DffMbfe-^SS^Jffl^fb 
[0 9 ] #^©£&C«fc D 7JMbfc-*»J©^fb 
[010] *«B9©3KSK:«t DMLfe^aiCD R 

[011] *«HI!©*8fc:J: DffMbfc®Hblil©MO 

5 h^>^^©MM^£^i~»TB0° 

2 £«M 

3 mmji^mimm 

4 4^tt3lffi©rSt4^ 

11) 

6 a&3N£ 

7 &fbBg (S52&fblBO 

9 ^mmmo^fmuM 

20 10 ^JS^- YWM 
11 pS«>U3>lR 
1 2 pi^i;« 

13 ^ffifglS 

14 WU7>y* (tfU-tM P-y-h) 
14' #»>U=i>lI 

1 4" *>^*^>->'J1M H (WS ix ) SI 

15 c#dim k) 

15' 

1 5" *>^*T->S'yiM H (WS i x ) SI 

50 1 6 V— * H >n + ffiifcJl 

1 7 H^g^SI 

18 2Hiflt*M'-SV-F 

1 9 ff&S@£fb8I 

2 0 S^iiSl 

2 1 ^ffiK-tr^b-h 

3 1 pS«>U3>SR 
3 2 p^^^;i^HE 

3 3 ^-hB^bfl 
3 4 

40 3 5 y-h«ffi®INHl'> l J3> 

3 6 It-f Kf*— ^/ 

3 7 V— ^ KU-f >LDDffiifcH 

3 8 V— ^ H U-f > n + ffiiUl 
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